Structure of a PH domain from the C. elegans muscle protein UNC-89 suggests a novel function.
Pleckstrin homology (PH) domains constitute a structurally conserved family present in many signaling and regulatory proteins. PH domains have been shown to bind to phospholipids, and many function in membrane targeting. They generally have a strong electrostatic polarization and interact with negatively charged phospholipids via the positive pole. On the basis of electrostatic modeling, however, we have previously identified a class of PH domains with a predominantly negative charge and predicted that these domains recognize other targets. Here, we report the first experimental structure of such a PH domain. The structure of the PH domain from Caenorhabditis elegans muscle protein UNC-89 has been determined by heteronuclear NMR. The domain adopts the classic PH fold, but has an unusual closed conformation of the "inositol binding loops. This creates a small opening to a deep hydrophobic pocket lined with negative charges on one side, and provides a molecular explanation for the lack of association with inositol-1,4,5-triphosphate. As predicted, the PH domain of UNC-89 has a strongly negative overall electrostatic potential. Modeling the Dbl homology (DH)-linked PH domains from the C. elegans genome shows that a large proportion of these modules are negatively charged. We present the first structure of a PH domain with a strong negative overall electrostatic potential. The presence of a deep pocket lined with negative charges suggests that the domain binds to ligands other than acidic phospholipids. The abundance of this class of PH domain in the C. elegans genome suggests a prominent role in mediating protein-protein interactions.